Identification of a new diterpene biosynthetic gene cluster that produces O-methylkolavelool in Herpetosiphon aurantiacus.
Diterpenoids are usually found in plants and fungi, but are rare in bacteria. We have previously reported new diterpenes, named tuberculosinol and isotuberculosinol, which are generated from the Mycobacterium tuberculosis gene products Rv3377c and Rv3378c. No homologous gene was found at that time, but we recently found highly homologous proteins in the Herpetosiphon aurantiacus ATCC 23779 genome. Haur_2145 was a class II diterpene cyclase responsible for the conversion of geranylgeranyl diphosphate into kolavenyl diphosphate. Haur_2146, homologous to Rv3378c, synthesized (+)-kolavelool through the nucleophilic addition of a water molecule to the incipient cation formed after the diphosphate moiety was released. Haur_2147 afforded (+)-O-methylkolavelool from (+)-kolavelool, so this enzyme was an O-methyltransferase. This new diterpene was indeed detected in H. aurantiacus cells. This is the first report of the identification of a (+)-O-methylkolavelool biosynthetic gene cluster.